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SEMICONDUCTOR CHIP 
AND METHOD OF PRODUCING THE SAME 
BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a semiconductor 
chip and a method of producing the same. 
Description of Related Art 

Internal wiring in a semiconductor chip is 
generally composed of aluminum or the like in order to 
hold down the production cost. The wiring composed of 
aluminum or the like is subjected to oxidation by 
moisture. Therefore, a surface of the wiring is 
covered with a surface protective film composed of 
silicon nitride, for example. An opening is formed on 
the surface protective film to expose a part of the 
wiring, thereby forming a pad for external connection 
used for connection to an external terminal such as a 
lead terminal. An end of a wire composed of gold (Au) , 
for example, is made to adhere and connected to the 
external connection pad, and the other end of the wire 
is connected to the external terminal, thereby 
achieving electrical connection between the wiring in 
the semiconductor chip and the external terminal. 

After the wire is connected to the external 
connection pad, it is preferable that the surface of 



the pad is completely covered with the wire. When the 
adhesion area of the wire on the external connection 
pad is small, however, the surface of the pad is not 
completely covered with the wire, so that a part of the 
5 pad may remain exposed. Because the pad is composed 
of aluminum or the like, if the pad is exposed, it may 
be oxidized by moisture or the like and corroded. 
SUMMARY OF THE INVENTION 

An object of the present invention is to provide 
10 a semiconductor chip in which a pad for external 
connection may not be corroded irrespective of a 
connected state of a wire and a method of producing the 
s ame . 

Another object of the present invention is to 
15 provide a semiconductor device having a chip-on-chip 
structure using the above-mentioned semiconductor 
chip and a method of producing the same. 

A semiconductor chip according to the present 
invention comprises a surface protective film for 
20 covering internal wiring; an external connection pad 
which is formed by partially exposing the internal 
wiring from the surface protective film; and a wire 
connecting portion which is formed using a metal 
material having oxidation resistance on the external 
25 connection pad and to which a wire for electrical 
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connection to an external terminal is connected. 

According to the present invention, the wire 
connecting portion composed of a metal material having 
oxidation resistance is formed on the external 
5 connection pad. In other words, the surface of the 
external connection pad is covered with the wire 
connecting portion composed of the metal material 
having oxidation resistance. Consequently, the 
external connection pad is not exposed to the exterior 

10 irrespective of a connected state of the wire to the 
wire connecting portion. Accordingly, the external 
connection pad may not be oxidized by moisture or the 
like and corroded. 

The semiconductor chip may be overlapped with and 

15 joined to a surface of another solid device (for 

example, another semiconductor chip) in a state where 
the surface protective film is opposed to a surface of 
the solid device. In this case, it is preferable that 
the semiconductor chip further comprises an internal 

20 connection (chip connecting pad) which is formed by 
partially exposing the internal wiring from the 
surface protective film in a portion different from the 
external connection pad, and a bump formed in a raised 
state on the internal connection pad (chip connecting 

25 pad) using a metal material having oxidation 
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resistance in order to make electrical connection to 
the solid device. 

Furthermore, in this case, it is preferable that 
the wire connecting portion is composed of the same 
5 material as that for the bump. Consequently, it is 
possible to form the wire connecting portion at the 
same step as the bump. 

A method of producing a semiconductor device 
according to the present invention is a method of 
10 producing a semiconductor chip which is to be 

overlapped with and joined to a surface of another 
solid device (for example, another semiconductor 
chip) , comprising the steps of stacking a surface 
protective film on internal wiring; forming an opening 
15 on the surface protective film to partially expose the 
internal wiring, to form an external connection pad and 
an internal connection pad (chip connecting pad) ; and 
selectively plating (preferably, plating with a 
material having oxidation resistance) the external 
20 connection pad and the internal connection pad (chip 
connecting pad) , to respectively form a wire 
connecting portion to which a wire for electrical 
connection to an external terminal is connected and a 
bump for electrical connection to the other 
25 semiconductor chip. 
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According to the method, the wire connecting 
portion can be formed at the same step as the bump. 
Accordingly, the number of steps of producing the 
semiconductor chip is not increased by providing the 
5 wire connecting portion on the external connection 
pad . 

It is preferable that the wire connecting portion 
is composed of the same material as that for the wire. 
Consequently, it is possible to improve the adhesive 
10 properties of the wire to the wire connecting portion. 
The foregoing and other objects, features, 
aspects and advantages of the present invention will 
become more apparent from the following detailed 
description of the present invention when taken in 
15 conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an illustrative sectional view showing 
the schematic structure of a semiconductor device to 
which a semiconductor chip according to an embodiment 
20 of the present invention is applied; and 

Fig. 2 is a c r o s s - s e c t i on a 1 view showing a part 
of a primary chip provided in the semiconductor device 
shown in Fig. 1 in enlarged fashion. 
DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 Fig. 1 is an illustrative sectional view showing 



the schematic structure of a semiconductor device to 
which a semiconductor chip according to an embodiment 
of the present invention is applied. The semiconductor 
device has a so-called chip-on-chip structure, and is 
5 constructed by overlapping and joining a secondary 
chip 2 with and to a surface 11 of a primary chip 1, 
and containing the primary chip 1 and the secondary 
chip 2 in a package 3. 

The primary chip 1 and the secondary chip 2 are 

10 composed of silicon, for example. The surface 11 of 
the primary chip 1 is a surface, on the side of an active 
surface layer region where a functional device such as 
a transistor is formed, of a semiconductor substrate 
forming a base body of the primary chip 1. The 

15 forefront of the surface 11 is covered with a surface 
protective film (not shown) composed of silicon 
nitride, for example. On the surface protective film, 
a plurality of wire connecting portions 12 are arranged 
in the vicinity of its peripheral edge. The wire 

20 connecting portion 12 is connected to a lead frame 5 
by a bonding wire 4 composed of gold, for example. 
Further, a plurality of bumps BM for electrical 
connection to the secondary chip 2 are arranged on the 
surface 11 of the primary chip 1. 

25 The secondary chip 2 is joined to the primary chip 
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I in a so-called face-down method in which a surface 
21 of the secondary chip 2 is opposed to the surface 

II of the primary chip 1. The surface 21 of the 
secondary chip 2 is a surface, on the side of an active 

5 surface layer region where a functional device such as 
a transistor is formed, of a semiconductor substrate 
forming a base body of the secondary chip 2 . The 
forefront of the surface 21 is covered with a surface 
protective film (not shown) composed of silicon 
10 nitride, for example. On the surface protective film, 
a plurality of bumps BS connected to internal wiring 
are arranged opposite to the bumps BM on the primary 
chip 1. The bumps BS on the secondary chip 2 are 
respectively connected to the opposite bumps BM on the 
15 primary chip 1. Consequently, the secondary chip 2 is 
supported with predetermined spacing held from the 
surface 11 of the primary chip 1, and is electrically 
connected to the primary chip 1 . 

Fig. 2 is a cross-sectional view showing a part 
20 of the primary chip 1 in enlarged fashion. On a 

semiconductor substrate 13 forming a base body of the 
primary chip 1, an interlayer insulating film 14 
composed of silicon oxide, for example, is formed. 
Internal wiring 15 composed of aluminum, for example, 
25 is disposed on the interlayer insulating film 14. 
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Surfaces of the interlayser insulating film 14 and the 
internal wiring 15 are covered with a surface 
protective film 16 composed of silicon nitride, for 
example. Openings 17A and 17B are formed on the surface 
5 protective film 16 to partially expose the internal 
wiring 15 from the surface protective film 16, thereby 
respectively forming an inter-chip connecting pad ISA 
and a pad for external connection 15B. 

On the inter-chip connecting pad 15A formed in 
10 the opening 17A, the bump BM composed of a metal having 
oxidation resistance is formed in a raised state. On 
the other hand, the external connection pad 15B is 
formed at a peripheral edge of the primary chip 1. On 
the external connection pad 15B, the wire connecting 
15 portion 12 for connecting the bonding wire 4 (see Fig. 
1) is formed in a raised state using a metal having 
oxidation resistance. 

Examples of the metal having oxidation 
resistance composing the bump BM and the wire 
20 connecting portion 12 include gold, platinum, silver, 
palladium, and iridium. Particularly, gold is 
preferably used. It is preferable that the wire 
connecting portion 12 is composed of the same material 
as that for the bonding wire 4. Consequently, it is 
25 possible to improve the adhesive properties of the 



bonding wire 4 to the wire connecting portion 12. 

Furthermore, the bump BM and the wire connecting 
portion 12 can be formed at the same step using the same 
material- For example, the openings 17A and 17B are 
5 formed on the surface protective film 16, and a seed 
film is then formed on the surface protective film 16 
having the openings 17A and 17B formed thereon. The 
pattern of a resist film having openings corresponding 
to the inter-chip connecting pad 1 5A (the opening 17A) 
10 and the external connection pad 15B (the opening 17B) 
is formed on the seed film, followed by plating with 
a material for the bump BM and the wire connecting 
portion 12. Thereafter, the resist film on the seed 
film is removed, and the seed film exposed by removing 
15 the resist film is then removed. Consequently, the 
bump BM and the wire connecting portion 12 can be 
respectively obtained on the inter-chip connecting pad 
15A and the external connection pad 15B. 

As described in the foregoing, according to the 
20 present embodiment, the wire connecting portion 12 
composed of a metal material having oxidation 
resistance is formed in a raised state on the external 
connection pad 15B (wiring 15) . In other words, a 
surface of the external connection pad 15B is covered 
25 with the wire connecting portion 12 composed of the 
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metal material having oxidation resistance. The 
bonding wire for electrical connection to the lead 
frame 5 is welded to the wire connecting portion 12. 
Consequently, the external connection pad 15B is not 
5 exposed to the exterior irrespective of a connected 
state of the bonding wire 4 to the wire connecting 
portion 12. Accordingly, the external connection pad 
15B may not be oxidized by moisture or the like and 
corroded . 

10 Furthermore, the wire connecting portion 12 can 

be formed at the same step as the bump BM by using the 
same material as that for the bump BM . Even though the 
wire connecting portion 12 is provided, therefore, the 
number of steps of producing the primary chip 1 is not 

15 increased. However, the bump BM and the wire 

connecting portion 12 may be respectively composed of 
different materials . In this case, the wi re connect ing 
portion 12 is formed at a step different from the bump 
BM . 

20 Although description has been made of an 

embodiment of the present invention, the present 
invention can be embodied in another embodiment. 
Although both the primary chip 1 and the secondary chip 
2 are chips composed of silicon, for example, they may 

25 be semiconductor chips using another arbitrary 
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semiconductor material such as a compound 
semiconductor (for example, a gallium arsenic 
semiconductor) or a germanium semiconductor in 
addition to silicon. In this case, a semiconductor 
5 material for the primary chip 1 and a semiconductor 
material for the secondary chip 2 may be the same or 
different from each other. 

Although in the above-mentioned embodiment, the 
semiconductor device having a chip-on-chip structure 

10 is taken as an example, the semiconductor chip 
according to the present invention is widely 
applicable to a semiconductor device having a 
structure other than the chip-on-chip structure. 
Although the present invention has been 

15 described and illustrated in detail, it is clearly 
understood that the same is by way of illustration and 
example only and is not to be taken by way of 
limitation, the spirit and scope of the present 
invention being limited only by the terms of the 

20 appended claims. 

The application is based on Japanese Patent 
Application Serial No. 11-265744 filed with the 
Japanese Patent Office on September 20, 1999, the 
content of which is incorporated hereinto by 

25 reference . 
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What is Claimed is: 

1. A semiconductor chip, comprising: 

a surface protective film for covering internal 
wiring; 

5 an external connection pad which is formed by 

partially exposing said internal wiring from the 
surface protective film; and 

a wire connecting portion which is formed using 
a metal material having oxidation resistance on the 
10 external connection pad and to which a wire for 
electrical connection to an external terminal is 
connected . 

2. The semiconductor chip according to claim 1, 
whe r e in 

15 said semiconductor chip is overlapped with and 

joined to a surface of another solid device in a state 
where said surface protective film is opposed to a 
surface of the solid device. 

3. The semiconductor chip according to claim 2, 
20 further comprising 

an internal connection pad which is formed by 
partially exposing said internal wiring from said 
surface protective film in a portion different from 
said external connection pad, and 
25 a bump formed in a raised state on the internal 
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connection pad using a metal material having oxidation 
resistance in order to make electrical connection to 
said solid device. 

4- The semiconductor chip according to claim 2, 
5 wherein 

said solid device includes another semiconductor 

chip . 

5. The semiconductor chip according to claim 1, 
wherein 

10 said wire connecting portion is composed of the 

same material as that for said bump. 

6. A semiconductor device having a chip-on-chip 
structure in which a secondary chip is overlapped with 
and joined to a surface of a primary chip, wherein 

15 said primary chip comprises 

a surface protective film for covering internal 
wiring, 

an external connection pad formed by partially 
exposing the internal wiring from the surface 
20 protective film, 

a wire connecting portion which is formed using 
a metal material having oxidation resistance on the 
external connection pad and to which a wire for 
electrical connection to an external terminal is 
25 connected, 
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an internal connection pad which is formed by 
partially exposing said internal wiring from said 
surface protective film in a portion dif f erent . f rom 
said external connection pad, and 
5 a bump which is formed in a raised state on the 

internal connection pad using a metal material having 
oxidation resistance for electrically connecting the 
primary chip and the secondary chip. 

7. The semiconductor device according to claim 
10 6, wherein 

said wire connecting portion is composed of the 
same material as that for said bump. 

8. A method of producing a semiconductor chip 
which is to be overlapped with and joined to a surface 

15 of another solid device, comprising the steps of: 

stacking a surface protective film on internal 
wiring; 

forming an opening on the surface protective film 
to partially expose said internal wiring, to form an 
20 external connection pad and an internal connection 
pad; and 

selectively plating said external connection pad 
and the internal connection pad, to respectively form 
a wire connecting portion to which a wire for 
25 electrical connection to an external terminal is 



connected and a bump for electrical connection to the 
other solid device. 

9. A method of producing a semiconductor device 
having a chip-on-chip structure in which a secondary 
chip is overlapped with and joined to a surface of a 
primary chip, comprising the steps of: 

stacking a surface protective film on internal 
wiring in the primary chip; 

forming an opening on said surface protective 
film to partially expose said internal wiring, to form 
an external connection and an internal connection; 
and 

selectively plating said external connection pad 
and the internal connection pad, to respectively form 
a wire connecting portion to which a wire for 
electrical connection to an external terminal is 
connected and a bump for electrical connection to said 
secondary chip; and 

joining the primary chip and the secondary chip 
to each other through said bump. 



ABSTRACT OF THE DISCLOSURE 

A semiconductor chip which is to be overlapped 
with and joined to a surface of another solid device. 
The semiconductor chip has a surface protective film 
5 for covering internal wiring, an external connection 
pad which is formed by partially exposing the internal 
wiring from the surface protective film, and a wire 
connecting portion which is formed using a metal 
material having oxidation resistance on the external 
10 connection pad and to which a wire for electrical 

connection to an external terminal is connected. It 
is preferable that the semiconductor chip further has 
an internal connection pad used for connection to the 
solid device and a bump formed on the pad. 

15 
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